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.... 

. have maximum homogeneity of • 

^^^^^^^ tfo* ' 

' distribute 

: ^onis.ood^hehav.orofje^ 

.^.c^ed-toihe break up *j£^ m ^ addWoni o the 
. TetardantaQglomeratesiDSWesmai. £ 

:. . . .^er.thisneinghere^ / <■ 

. . . . . * 

-TDMdeis compcsed-orpn ^ — , oW bulk densities (below 

^ -n^rfirtesteeS"^^ ' J'' 

•^a^^rtlcle sizes.^ marked tendency toward 

*m ain However, a disadvantage ©their man. 
; - ^ r^disadvartaseisthatthefeedcanbe^-unrform . 
dusting. Another disadvamas a possible result of this 

during HP"— tf^reLa* in tne po^. . . 

.. .ifi-tum,-thisxao.De P*s»y, v •?." . -• 
■•■ D f feed is locally below specification.. • . • • 
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[0006] 



v.- nf nP At 02 41 376. phosphorus-containing 
According to the teachmg of DE-A 102 41 ^o.P h ■ 

flame retardants can be granulated via compaction. This amoves a 

l:Ly high bulK density, which . undesirable here according to the 

invention. 

A^rding «o theteaeKng of DE-M02 4, 375, phoephon^nta™, 

.Lisa Aleves a nUh* hi B h b U .k ««. -desirable 
likewise acnie o -lativetvrilgh content of waxes 

eccortlinatoHheinventlon.lnadaitlon.arelatlvecyno 

nomla^es.sneeded.andtttaknown^ttheeehav^ .for 



10007] 



rooos] 



[0009]. 



£00010] 



-foldings 1^ '. 

WO 03/035736 discloses an agglomerate based on melamine 
cyaniirate. 

flameretaniants m the *ra. at tow*u««ianslty partdes wh.cn eat be 
iLpo-ateo Mrt. pe^nw aa P-W-V «M» — and " 

pa^donotBWathaabo^ntoed^cata^nanu^na of . 
flame retarclant during Incorporation into the poljrrer. , 

This object is achieved via an agglomerate of a phosphorus-containing 
i nis .oojew. i .. = . rth eless~little tendency 

flame retardant with low bulk density and nevertheies . 

toward dusting. 

■ a * * 

The , nv en. i on ther.,o re prov,deaphoa P hon^oo rta in«g flame retantant 
Spaaed Of a phoaphin* eaa ot thefonnuta p) and/or eo m posed o, a 



i 

4 



* • 
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diphosphinic salt of the 

■ 

these* 



formula (U), and/or composed of polymers of 



r 



p 

R 2 




m 



m 




X 



— R— P — ° 

' 2 

R 



2 - 



(10 



[000111 



a^Wemlcalordifferen, and ar.C-C.aiW.Unearor branch, 
and/or aryl; 

R 3 is d-Cicrai^ene, linear or branched. C^-arylene, - 

•alkylarylene br-arylalkylenei . 

« m ew ^ Ge Tl Fe "Zr, Ce, Bl, Sr. NAn, Li. Na, K 

and/or a protonated.nitrosen base; 

isfrom 1 to4; n .sftoml to4; x ls*omn 4 and 
b) from 0.m 1o 20% by weight of auxiliaries which comprise polymers 
or copolyme^i.ased on vinylpyrrolidone, vinyl acetate, or 
vinyi^actam. or a mixture thereof, and/or compnse P« " 
^.ymers^sed on epoxides, upethanes. aorylates esters, anodes, 
stearates, olefins, cellulose derivatives, or a mixture thereof. 

Accomingtotheinv^ ' 
retardant agglomerates means pamc.es of a phosphorus—ng 
flam e retardant composition which oomprises primly P-*^6r 
aggregates composed of a phosphinic salt of the formuia (t) and/or 

aggregate h formu la (11), and/or composed of 

composed of a diphosphinic salt of the tormuia j, 
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[00012] 



poi^ra o,*e*e, «h««- P— 
bonded to one anolhar via an auxiliary. 

The pnasphoras-c—g «-» — ««"— 

CO. ^ conned of poiynws of 

these, and 

b) from 0.1 to 15% by weight of auxiliary. 



^^^^^^ 



i 



100014] 



[00015] 



cotpoaad ofVpnoaptaa sal-, of.no «*» «. and/on* a 
"pnnapninic 'aaaof teta** (..). andtor aompoaed otpoiynwaof 

^ffieseVariei 

b) from 0.2 to 5%by weight of auxiliary. . 

* 

The ,nvan*on a„o prnvidaa pnnaphorua-aontairtns 

aaolomerates which comprise . • 

. . "Ln 99* to 30% by weight of aggregates and/or pnmary pa^ee 
composed ^^hosphlnic sait of toe formula (!). and^f a _ 

' u *r™i a (in and/or composed of polymers of 

dlphosphlriic salt of the -formula Ui), ana/or 

these, and composed of at least one synergist, and • 
ttfrom 0.01 to 20% by weight of auxiliary. 

* * * # * • 

. - rA+«rdant agglomerates preferably 

The phosphorus-containing flame retardanx agg 

• ■ 

comprise 



■» ■ • • 



> • m * * * 
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a) from 33.0 » B5% by wa»m of and/or ^ Pa«es 

- . - ^ - 

dlphosphinic salt of the formula (II). and/or compos *~ 
these, and composed of at least one synergist, and 
b) 1 mm D.1 to 1 5% by weight of auxiliary. 

* — 

pool*] Tba phoaphorua-=om» i r..r.g flam. -aWdoW agglomaratas 

partly pMtr compdaa „ Bro clea 
. aU>oaed of a phosp«n,c sau of the formula ft. -*r - - 



nir juusfjiuinw ^ " _____ — , -j- 

ih ese ra nd^omposed.Qf^t igastonejynerglst. and 

_ at" - 



[00017] 



[0001 8J 



[0001 St 



b) from 0 .2-to 5% by weiflM of auxHaty. 

According to ma invantlon. the term phos^oruaH^ln^am. 
rataroant agglbmarataalharafara also Indudas paitetes * a 

!l^paroolaa and-or aggn.ga.aa/pnmary oartJdaa oomposad of a 
plX aa« o,1na 1omlu,a (» and/or composad of a 
nfateformufc (.1), and/or oompoaad of po ly mara of «h~a.and 
compoaad of at.aaa,ona synarcist. ^alha pamCaa of*e 
"n^oaWan hava baan bondad te o~.ano.har via an aux,.,ary. 

Campanant a. praf arab-y compnaaa *on, 30,0 *M» of 
phosph ,n,o sa* af*a~ ,0. and,or 

■ Lu l a, m .a n d/ar.po l ymaraof,haaa.andf I am0.1,o7 0% by 
weight of at least one synergist. . 

» * a * 

: 

+rr;-n 50 to 99% by weight of 
Component a) preferably compnses from 50 • • 

■ m anH/fti diDhosphinic salt of the 
phcsphinic salt, of the formula . (I), and/or d.pnosp 



I 



-4 
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6 

* 

* 

formula (11), a nd/or polymers of these, and from 1 to 50% by 
weight of at least one synergist. 

,000201 in one preferred embodUnem, component e, MropriS ~ 

*om SOto 99% by weigh, at a zlno and/or aluminum and/or «atfum 

SOTW df dipnosptilhfc artdoMhe W**^* 

„o 50% by weigh, of a, leas, ana aynergis, ham the gmup a _*a 
estts of phoaphoHo acid and their condensed and/or of tf» «*. « 
^ Hn^cj H^-rnalarnlne.^ 



[000211 In another embodiment, component a) comprises. 

and/omnium and/or Imn aalt of pbosphinlcacid of-thelormula 
" ■ and for ofdiphosphrt^ 

. '•' ^ 1 1o 5 u %b yv^M«a,le«,b W ^ 

sails uf Phoaphodo aoid and their, condensates and/or of the , salte 
. oy.nudoa^^ma.am^and^condaneataeand/or^^ 

and torn 1 to 50% by weigh, of at least one aynargrat fmm the 

" group ofth^zinic compounds. 

» « 

* 

. " i - m r*rsr\ n\\ nreferably calcium, aluminum, or 
U in the formulae (I) and (H) is prererau.y « 

* ■ 

-titanium. . 

P00221 Proved nKrooari bases an, preferably me V^^T 8 * . 

ammonia, melamine, trielhanolamine, and In-particular NhU . ., 
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* -d *. «— ' « — * !» C '-^ M ' " near OT 

branched, and/or phenyl. 

■ 

R< and * MnIM or M - P-W* "** ■** 

' Ltvlptenytene. methylnaphmytenB. ethymphttrylenB, ortert- 



•[0002*1 



, ui a svnergist which comprises a 

l0 O026] The synergist preferably comprise* a s ^ s and nitro0en . - 

compbund of nitrogen, of phosphorus; or-taf .phosphorys. . . 

■ 

pho^. meter** V******^***??^ ' 
Liam por^oi*!^. rnulam polyphosphate andOrr^on 

melam, melem, and/or melon. • ; • _ ■ 

-, n WO 96/16948. WQ9&/39306. WO 98/45564, and WO 98/0BB98. 

. examples being melampo^^ 
- polyphosphate (PMP-300"). bbthirorn Nis^n Chem.caUndustries. 

' \ M + nth^ invention other preferred synergists are nitrogen"- 
[00029] According to the invention, oai» v +hpreo f 
■ . opmpounds of the.formulae(lll)to(Vll«). or atnodure thereof . 

* 



i. 
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y 






R 



\ 



12 



"R 



(V!) 



10 



T 

R 

(IV) 




R 12 R 11 



(V) 







X, 1 








{--'■- - 




Ir 7 








(Vll) 


]-m : 

* 



,12 R 



OH 



HO' 



N 



ll 



(VI U) 



OH 



vvhere 

R 5 to R 7 are hydrogen,C 1 -C (r alkyl. C^^oalkyl or- 
aMcyoloaiM. where appropriate subsided with a hydroxy function or 

acyloxy, Ce-CiT-aryl or-aryla1kyl.-°^ B ' and 
-N(R 8 )R 9 , e'rther N-alicyclic or N-arOmatic, 

rB is hydrogen. C^Ce-alkyl. Q^, r cyc.oa.lcylor -alkyloyc.oalkyl. 
where appropriate. substituted with a hydroxy function or with a QvCr 
hydroxyalkyl function. C-Ca-aikenyl. C^aikoxy.-acyl. -acyloxy.or 

Ce-Ciz-aryl or -arylalkyl, e • 

RB to R 13 are groU ps identical with.R 8 or else -OR , 
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[00030] 



m and n, independently of one another, are 1 , 2. 3. or 4, and 
X is acids which can -form adducts with triazine compounds (III). 

♦ 

Other preferred synergists comprise oligomeric esters of 
tris(hydroxyethyl) isocyanurate with aromatic polycarboxylic acids, or 
opmprise-be^guanam^ isocyanurate, allantoin, 

3l?i»i«rilv™elamine.:m^ 

and/or carbodltmldes; and/or comprise nitrogen-containing phosphates 
of the formulae (NH 4 )y P0 4 or (NH* PO^ where y is from 1 to 3 
and z is from 1 1o 1 0.000 . 



[00031] 



[00032] 



Other preferred synergists are oxygen compounqWsllicon; = 
nrag ne siurn~ranTpou nd b , metal cartionafesof WStalsrof IhB^ecorid-mainr 
group of the Periodic Table., red phosphorus, ^inc compounds, 
aluminum ctompduride. aritimeny, or other compounds. 

..^B:^nmm?o^mmMM§^. comprise salts and esters 
of orthosilicie acid and condensates thereof, or comprise silicates, 
■• ■ . * zeolites, arid silicas, or comprise glass powder, .glass-cerarnlc, or 

ceramic powder; and the magnesium compounds preferably comprise 
magnesium hydroxide, hydrotalcrtes, magnesium carbonates, or 
magnesium calcium carbonates; and the aluminum compounds 
preferably comprise aluminum, hydroxide or aluminum phosphate. 

[00033] Preferred magnesium compounds are magnesium oxide, magnesium 
hydroxide (e.g. Magnifm H5 from Albermarie), magnesium oxide 
' . hydroxides, hydrotalctte, dlhydrotalclte, magnesium carbonatBs, 

magnesium hydroxide carbonates, or magnesium calcium carbonates. 

[00034] Calcium compounds are also suitable, e.g. calcium hydroxide, calcium 
oxide, hydrocalumlte. 



• 
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[00035] 



[00O3B] 



Oher preferred compounds present are zfnc compounds, e.g_ zinc 

Lac a,, acsve zfne « M «*-*■ ^ ^Tc' 
or c-amma, sfandard *nc o^G* » «-o 

oxide F-80 zinc oxide. Pharma 8 zinc white, Pharma * a 
^egeizinc wh«e. Wantage, anc v*«e Torn ^ ™ 

Prefere ncels given fo zinc setts of iha oxo ^ "*L. 
gro up(anMmusdncca^-^.b»lo^c«ba'^^hy^ 

- camonata j^ute^tcaaJM**- »»*> ^nc a.,cate^_ 



zinc magnesium aluminum hydroxide carbonate). 

[00037] p^m^^^-^^'^^^ . ' " 

^inc salts of the oxo acids of the third main group 
(zmcbor*e;.^ " - 

* 

x - nfth^ oxo acids of the ftfth main group 

[00039] Preference is given to zinc safts of the oxo aau 

(zinc phosphate, zinc pyrophosphate). 

• ■ ■ 

Pmfemnca is 0*rtUpu*^ « ad* cnha uans».,n melais 
L.ybP-e.e.g. -Kemgam 9 11 B,zmc Permangan ale, 

^gnesrum s fc ate. e.g. Kemgard 911 C from S»m~» 
Company). 



[0PQ4DJ 



[000411 



Omar prefab zinc ea,<s ara*ose having organ, 

saHs of mono-. * oiigo, or poVcarboxyBc acds (saiu °H™-"> 

Uformalas). of ace«c acid (zinc achates, zinc acetate derate. 



• •• * 
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11 

* • 

SaW, of trfflucHOaceSc add (zinc Muoraacrtate hydrate), zinc 
pro pioL. zinc borate, zinc valerate, zinc caprylate. zinc , o(e*e. z,nc 
stearata (Uga 101 f-om Graven-Fett-Chemie). of oxabc acid (zinc 
oxalate,. Cartartc acid tMM - ** add <*- 
dibydraU =f benzoic add (benzoate). zinc eaitcylate, of taflo a»d (Zinc 
TcLe. zinc .aetata elhydrate). of acr»»c a*, of raaleic ac,d. of eucetntc 

' ~.£7.Wn^'<i'T a " "^.^Wi^M^Jgg - ... 

phaitolate. etc.). zinc para-phenoisuBonate, ztnc para-pheno.su.fonate 
bydiata, zinc acetylacetonate hydrata. zinc tannate. z.nc 

dlmethyWMocarbamate. zino wluoromethaneaulfonata. 



^SSTS*5S . i S 9'ven 1Q zinc phosph o^o sglfid^rzincraeiep^af 
and zinc tellurides. 



[00043] 



[00045] 



«ihe> preferred compo-jada.ara^Jn.lnum cornpounde. e.g. aluminum • 
oxide', aluminum oxide hydn^de (boahmna. dlaapc«). aluminura . 

,00044] omar-prafen^eorapounda ara fin compounda. e**n oxide, .in oxi* 
hydrates, stannous hydroxide, tin sulfide. 

Preference is given to antimony compounds, such as antimony irloxtde 
rBlnesta^-RG-from C^nipine,. pe]gium; 

panfoxide. sodium antinionate (Pyrob.oc» SAM fen. Cdoxson ■ 
Specialty Additives), and/or antimony tartrate. 

t0 00461 Other preferred synergists are carbodiimides (e.g. »Stabaxoi 1 , 

Stabaxo. P, Stabaxol KE 9193 from Rhein Chemie). N.N- . 
dicyciohexylcarbodiimide, and/or poiyisocyanates (e.g. "Bason* Hi 100 
oXestanatT 1890/100). carbonytbiscaprolactam (AlHnco). or styrene- 
acrylic polymers f Jon** ADR-4357 from Johnson)- stencally hindered 



*1 



* mm t* 
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12 

i oqp 1 \ sterically hindered amines and light 
ph enols (e , ^ ~ phosph onltes and 

stabilizers (e.g. Cy r^r p . EP Q from Clarlant). and release 
' antioxidants' (e.g. Sandostab PEFumm 

agents fLicomont grades from Ciariant). 

H-no or softening point of the auxiliary is preferably from 40 to 
1000473 The metting or softening w ^ 
• - - -^50°erpreferably*Q m 60itD.3qo,1Q, - 

m- n te the invention, the auxiliary comprises polymers or 

l0O o48i *^ ,n9to *^;^ • 

"TT ^r^thereo. and/or compHee s polymers or 



1000493 



•1 



^jy^b ased ^^ ^^^ 

on amides, on stearates, on olefins, on 

mixture :thereof. 

• - 

+~ m» i ise of an auxiliary comprising a 
Preference Is given to the use oT an a ^ ^ ^^^^ 

4****^^ ^rnbfecuiar weight 

polyvinylcaprolactam, hydroxyatnyice. 
and/or sodium carboxymethylcelluloge. 

mPa . 9 at 20-C in 4%. by weight aqueous dispersion. 

" \ *a « ociiiarv is a partially hydrolyzed polyvinyl alcohol 
Another preferred auxiliary ^ J and whose BSter 

whose degree of hydrolysis is from 97 to 



[000513 



[00052] 
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r "" 



[00053] 



value is from 3 to 40 mg KOH/g and whose viscosity Is from 2.8 to 60 • 
mPa-s at20°C in 4% by weight aqueous dispersion. 

■ 

The median particle size of the inventive phosphorus-containing flame 
retards* agglomerate is preferably from 0.1 to 3000 um with 
preference from 100 to 3000 um. and particularly preferably from 200 to 



[000541 The bulk density of the phosphorus-containing flame retardant 

agglomerates is preferably from 80 to 1 500 g/l, with preference from 80 
to 800 g/l, particularly preferably from 200 to 500 g/l, and very 



particularly preferably from 207J^tfCTg7r: 



< 
i 



[00055] 



100056] 



The median -particle diameter of the phosphlnate aggregates or 
synergi^^ 

preference from 1 to 1 00 pm. . 

* 

The median particle djarneter of Wphosphinate primary particles or 
synergist primary particles used is preferably from 0.1 to 50 pm, with 
preference from 1 to 10 grri. 

• * » * 

. The invention also provides a process for preparing phosphorus- 
containing flame .rstardant aggtornerates^ which comprises 
agglomerating aggregates and/or primary particles composed of a 
phosphlnlc salt of the formula (1) and/or composed of a diphosphin.csalt 
of the formula (It), and/or composed of polymers of these, end. where 
appropriate, composed of at least one synergist, in the presence of an 
, . auxiliary In a mixer, or.a flutdized bed. or via spray drying. 

[00058] The design of the process is preferably such that aggregates and/or , 
• primary particles composed of a phosphinic salt of the formula (I), • 



[00057] 



• ■ • ■ 
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[00059] 



i — 



\ 
i 



(000601 



[00061] 



[00062] 



14 

^posad a. po, ym - * ftaaa. -* "TZZZ^to a 
* teast ona aynargfet, and a.ao of ft. auxAary. m ,* P 

~* " * ~ «— teTa^" P C^C*a PPeo^ed 
agglomerates then being isolated, and me proa 

grain size separated. 

_ _ ^ . ^ ^ aggregates and/or 

The design of the process .. forTnula t ,y, . 

• n «fipies composed of a phosphinic san oi 
primary Proles comp and/or 

and/or composed of a appropriate , composed of 

jamgiho spadlted gmta afceaeparaied, 
grain size is preferably returned. 

i 

. xne solvent preferably comprises water, atcohols, glycols, arornatios, 
The solvent pr y glycD l ethers, ketones, esters, 

attphatk*, cycloahphat.es. 
chlorinated hydrocarbons and aromat.cs. or a m 

•, nation takes place in one or mofe stages at a pressure of 
Tne agglomeration takes pa and at a 

1r0 m 10 to 100 000 000 Pa, for a penod of from 0.01 
Zemture of *om : 20 to +500>C. preferably from 50 to 350 C 

Th e temperature of gas iniet to the fluked bed is preferably fro. 50 to 

ineien'H 250°C, and the exit 

320°C particularly preferably from 60 to Z&u . 

temperature is preferably from 25 to 1 BO'C. 

■ 



■ « 



[00063] 
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[000651 
[00066] 



15 

The Invention also provides a flem^etardan. polymer molding 
Zo^on Which compdsee the — phoepho.a-c—a 
flame retardant agglomerates. 

The MM P*« -ld.no ~mpo 5 l»on preferably compdeee 

H , .* S0% by weight of phoephon*-contalnin B flame retardant 

by welahtof fltermepiaeflc polymer, or a m^re oi.be 

same, 

from 0 to 60% by weight of additives, 

_iwmSila3^ hv WBtaht of m&T ' —-rr— ,~ ' • 



100067] 



* welobt o, tberrropla* potmen or a mfcdure o, me 

same, 

from 5 to 40% by vyreight of additives, 
from 5 to 40% by weigm erf filler. 

The thermoplastic polymer preferably comprises HI (high-impact) 
polystyrene, ppiyphenylene ether, polyamides, polyesters, 
•polycarbonates, and blends or po.yb.ends of the type represented by 
ABS (acrylonltiile-butadiene-styrene) or PC/ABS 
(polycarbonate/acrylonitrile-butadiene-styrene). 

pooeol The thermoplasUc polymera partlculady preterably oompdee polyamlde. 
. polyester, or ABS.' 



[00068] 



m mm * mm * 



« I ■ • 



PAGE 31/80 * RCVD AT 5/24/2005 2:25:43 PM [Eastern Daylight Time] * SVR:USPT0-EFXRF-1/7 * DNIS:8729306 * CSID:704 331 7707 * DURATION (mm-ss):22-04 



MAY-24-2005-TUE 02:49 PM CLARIANT CORP LEGAL 



FAX No. 704 331 7707 



P. 032/080 



.16 



[00070] 



««winrte films, filaments, and 
TU, invent also p*«m potymene teme . 

Abets which comprise the inventtve phosphotus-coott 

retaitlant agglomerates. 

* 

thermoplastic orthermoset 



[000711 The polymer preferably comprises 
polymer. 

polyc^Itonetes, and blends or pcJyblende of the type 
A^-Ca^ lt^bu^d'^^g ^ 0 ^^ 



/^TM-Vd 1 -" ju w"^- — v 



[000731 



[00074] 

* 

100075] 



. , -™ nrrferablv comprise formaldehyde resin 
The tnermoset polymers preferably comp _ , lc 

polymers, epoxy resinpolymers, melamme ras^polym 

resin polymers, and/or polyurethanes. 

• • • «7™ nta and fibers preferably comprise 

from 0 to 60% by weight of additives, 
from 0 to 60% by weight of fiHer. 

, • ^niriinas films filaments, and fibers particularly. 
[00076] The polymenc moldings, turns, tii 

preferably comprise corrtaining f, a me retardarit 

from 5 to 30% by weight of phosphorus-corrta.ning 

hv^htotpo.nte, ot a mM are rfthe aanta. 

from 5 to 40% by weight of additives, 
. from 5 to 40% by weight of filler. 



•4 
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[000771 



[00078} 



n-,rr,e «»tardant coating comprising 
Finally, the invention also provdes a ™^ agglomeTates , 
from 1 to 50% of phosphorus-contatn.ng flame retardant gg 
from 0 to 60% of ammonium polyphosphate, 
from 0 to 60% by weight of additives and salaries. 

■^llabte^^ 
Melapur MP from Ciba-DSM Melapur), melamme a~b*e * 
Xsphate pentametamlne triphosphate, trimeiarmne d.phosphate, . 



I" 



\ 



[00079] 



pyro phosphate ^e.g. ^ - ■ h hfltRS , me<ern 

Chemicals). ^.^0 ^ J preference ls 
-phosphates, and/or 

•gWentomeiaminepoiyphosphates^uch ■» p 

CGX FR231 from Ciba-DSM Melapur. Budrt 31 41 . 3TAT wv. an 

GB and meiam^PPly^^ 

PMP 100(H) or p M P.2001rom.NiSsan.CheTnioal Industnes, Japan 
CLE llbte are: Melapur MC 25. Melapur MC. or Melapur MC XL 
EEL«M Melapur. and— e ammonium polyphosphates. 

The selection of the auxiliary is such that, when the agglomerate is ^ 
Z h f - • rt breaks up to give' separate aggregates 
incorporated into the polymer rt breaKS up a 

and,or primary particles with a median particle «. of from 0.1 to 



Urn. 



[00080] 



The auxiUary bonds the aggregates ahd primary parses to one 
another. OoTnotao sfcondy that they cannot reverse aga n wrthtn a 
£1. Thia means that dmeten, aurf»a„es have to he «M 
Tepand^ on ate process and/or process condmons .mended for 
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Wri. *e phosphonr*con,ain,ng *» " TjZT' 

The melW, point or softening point of the auxiliary is .efeded tab. 

tower than ma melting K** - the Polymer used and. >•««'""*• 
towarthaomep^ingte^^reofmepolymer. On1hec*er ^ 

hand, me melting point or M PC* of me au*ifcry - 
to. mat K softens during me storage of the invent «=™ «*— * 
.' a^toedato cakiroof mo.wloporates. •. 

,000811 - Tneaofren^pointafiheeuxl.lanriapreferablybeio.rlnatofthe 
polymer byfrom 10 to 50°C» 



[Q0Q82] 



11 yy N K^auae ihev can simpl: 



e- 



[0D084] 



f the aaa omerauso ^iw K «* — - . 

^FSciaisr,™^^ 

be added to the sluny. 

■ * ■ 

,000631 Examples of suable po-yvtrtfpyrrelidones e^uvistoi. Luvis*,, KM. 

Pmferred pieeees for me agglomeration is constructive aggk.mera.on. 
ParScuiar preference is given to agglomeration in mixers. « e flurdrzed- 
bed. or durtng spray drying. Surprisingly. It has been found that an ^ 
..invent f lame t e W rdart.^!omera,e is very readily avarlaoie via spray 

granulation. 

xu • *«««n +h«* t e rm aoaregate means particles which in 
1000851' • According to the invention, the term aggr 9 

*,m are composed of an arrangement of primary parfcles. 

,0008m in me case of agglomeration in.mixers, the particles to be agglomerated 
P 1 waned v* auxflary and continuously combined and separated Un 

^-performance mbcers. Profaned high-perfomianee m,xe,B era those 



. . 9 
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from Lodige. Eirich, etc. The auxiliary is applied via spraying or 

* 

metering. 

subjected to flotation by a stirrer or by e stream of gas to g 
J. Further materia, to be agglomerated, which has bean, parsed In 

parWes deposit onto .be «lsflng agglomerates. The solvent* 
avapon^v1aasflBamo ( bo,gas.andmusfl,eaggtome«Usa re . 

dded. Some ol the fluldlzed bed is eonflnuously 

pa^es K.vin n the speotlled grain size are isolated, and coame 

: g ^^^^-^^-^r^-texcesstvel^ne-- 



particles Into the fluidizeffbed: 

'formed via spraying Is brought about' by the energy lr»troduo^*S*^w^^^y 
of.be process air. The flow rate of the drying medium In the fluked- 
' bad apparatus Is from 0.61O 5 m/e. Product paramtfa* such ae grin 
ZZ grain moi*ure lev* aro verted * ad,us«ment of the prooess 

« 

. air parameter? a 

■ / . . ' .7 ... • • • 

* ■ 

. ,00089, Nucleaion within the fluldlzed bed takes place In particular at the stort 
1 " tha process without an Initial charge of matedal via spray drying 

Dudng me process, nudeaflon results from tntema. nucleabon wrthrn me 
^11 Vfa due. and abrasion and/or externa, nucfcaflon v* return o, 
sieve-excluded and comminuted parflclaewhicb had grae.er-tt.an- 
speCAed groin siza.The parties enttalned by .he P^'^. 
particular the fln. dust, are separated from the e,r ,n a dus. separator 
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.20 

present in the fluidtzed-bed apparatus (depression region and 
cyclone separator or integrated filters within the depressurization 
region), and/or in external separator systems, and returned Into the 
fluidized bed, for example as nuclei. Pulverulent components or 
additional components can also be introduced into the fluidized bed by 
way of a separate inlet apparatus, and these then participate in the 

granules. 

1000901 The discharge of the final product material takes place by way of a 

rotary valve, a double gate, other tightly-closing discharge unite, o r by 



IVLOIJ t^iv w, ~ ' • ^ 1 n rz» — r— 

— ffierelsTOWdos^ 



material discharge system here, the open-type velocity of the classifying 
dns.-ftom.2lD 15 m/s,.dep.anding on.the.ara_n.ule grain size, its direction 
being opposite to the discharge direction of the final product within the 
exhaust pipe. 

ft 

[000911 Preferred apparatuses. for laboratory operation «n> Str^a-1 m,idized-b*d 
equipment from Niro. and for production are Schugi Vometec systems 

from Hosokawa Schugi, spray granulation systems from Helnen and 
from Glatt (GF 20 with 15 kg/h water evaporation. GF 50 with 40 kg/h 
water evaporation, GF 125 with .100 kg/h water evaporation, GF250 
with 195 kV/h Wat_r evaporation. GF 500 with 385 kg/h water 
evaporation. GF 750 with 580 kg/h water evaporation. GF 1000 wrth 
770 kg/h water evaporation). 

- * 

[00092] The dispersion of the aggregates and/or primary particles composed of 
phosphinic salts and/or composed of diphosphate salts, and/or 
composed of polymers of these, and, where appropriate, composed of 
synergists preferably comprises from 0.1 to 50% solids content , 
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[00093] 



,„ a^er^nulason method, agglomerates endtor pnmary prt*. 
and the auxiliary in <he form of po*dar era continuously mtxed and are 
educed into .he MdM bed. Granule of me solid tatcee place vte 
t^atmen. of me powder with warm air to the region of fhe rnelbng po,nt 
of the auxiliary and via solution effeots and Hyetototlon effects. 



[000941 



agglomerates end/or prima* paroles 
and the auxiliary In the form of powder are continuously mixed and 
Educed into liquidized bed. Granulation of the solid takes piece v,a • 
j^entofjig p owderwith eolvent^ducedby W _ 



[00095] 



[00096] 



[00097] 



retandant agglomerates are coated or, respectively, powdered with other 
pi^cs additives^ating is preferred hydrolysis stagers, and can 
be realized in the same system (top- and bottom-spray). 



?^er^ wit^ (ta,C * ^ 

other desired plastics additive). is, preferred, in order to achieve release 

action between the agglomerates and inhibit their caking or . 
conglutination, and thus achieve better storage stability. 

■ 

in another preferred method, the m^^^^L 
composed of phosphinic salts/and/or composed of d.phosph.mc salts, 
and/or composed of polymers of these, and, where approbate, 
composed of synergists, are mixed m a mixer with moderate or h,gh 
shear rate and then dried in a fluidized bed and agglomerated. 

Preference is given here to a combination of a -Schugl mixer with a 

fluidized-bed dryer. 
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100098] 



Preference Is also given to spray d^ng in a procedure 

dispersion Is atomized logger wi* dned spray powder at the top the 

spray tower. This can achieve an agglomeration effect. 



[00099] 



According to the 
composed of 



invention, the aggregates and/or primary particles 



.a) 



Lsohinic salts of the formula (l), and/or a diphosphinic salt of 



the formula (ID. *nd/or polymers of these, and 



i 

4 ■ 



b) synergists 

are dispersed, in a solvent 



• W >.-*->-. 



■i 



s 
J 

4 



[000100] According to the 
^arspWed-1n-the-same-solverrt 



,000101, » W^P— ^J^SL salts. 
• • nnmoosed of phosphinic salts, and/or composed ot aipr r 

^ JpoL of polymer* of*- - P-W" *• »» 
of the synergists. 
,000102) H is also pn.fe.ed thatthe WW- -*» 

ahd/or diphosphinic salts, and/orpolymets of these. 
,000,03, Other soKaoie sot-nts „ 

phenyl ketone), methyl formate, isoamyl alcohol, u ■ y 
tt-lyi alcohol <2-meW-2-butanol). n-amyl «M C 
- alle (Ptethy, phenyl ether), benzyl alcohol, n-butano ^utano.. tert- 

butano, n-huW chloride (t-chlorobutane). sec-butyl chlonde <2- 
• cr^utaneTtert-huty, chloride (2 -eh,oro. 2 .me*ytprcpane). butytene 



PAGE 38/80 ' RCVD AT 5/24/2005 2:25:43 PM [Eastern Daylight Time] * SVR:USPT0-EFXRM/7 * DNIS:8729306 * CSID:704 331 7707 ■ DURATION (mm*): 22-04 



MAY-24-2005-TUE 02:51 PM ' CLARIANT CORP LEGAL FAX No. 704 331 7707 P. 039/080 



\ 

i 



23 



I«l ether n-butyl vinyl ather. .vbutyraldehyde. ethyl chloroacetate. 

nryool diethyl slyco! diethyl ether, diethyl glycol dimethyl *«w 
monomethyl ether, diethyl ether, dusopropyl ether, y 

Tome, monogiyme, ^ °TJZ^^ 

methyl acetate, tfhaml. ethyl acetate, ethylene glycol, ethylene glycol 
2^ ether, n-heptane. 1-hexadecano.(cetyi alcohol), n-hexane. 1- 

hexanol iodocydohexane. me thvl isobutyl 



hexanol. loaocycwiio^..— ■ . - 1Qnhlrt vl 

-acwllfe-methyl^clohexane,^ 

IJIvl ether 1-otfanol. isooctanol (2-ethyM-hexanol),n- 

So Petroleum ether, P e*o.eum (172-215'C). 
• iso-C) naphtha (60*0"C5.1o^^^ 

Methylene glycol dimethyl ether, tetrahydrofaran toluene, 1 ,1,1- 
♦ -^methane 1 1 2-trichloroethane. trichloroethylene, 

. xylene *«. ~* ~£ ^ _ 

monomethyl ether, dllsopropyl ether, m-xylene, o xylene, p- 



mixture thereof. 



! . 



i 



I 



■ cycles, e.g. 6^^^^ 
rich may. where appropriate, have been crossed) e.g. high 
t wni y , unon hinh^lensitvhigh-molecular-wejght 

density polyethylene (HDPE), high-density n.gn 
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24 

p 

^ (HDPE-HMW). h*Mena«y u»ra ,#«*o-«-W* 
pohfrthylene (HDPE-UHMW). medlunvdenslty poly**ylar,e (MDPE), 

Polygene (LDPE), -near 
(LLDP6). and branched low-danslly po>ye<hyleae (VLDPE) pr a nvxture 

thereof. 

The pdiymers preferably emprise ^^^J^^f^ 
l^SS^SS^ monomers, e.g, ethylene-propylene 

• copolymers, nnear low-density polyethylene (LLDPE). and natures of 
the same with low-density polyethylene (LDPE). propylenB-1-butene 
copolymers, propyiene-isobutylene copolymers, ethylene^ -butane 

copolynnersr^^ 

copolymers, propylene-butadiene copolymers, isobutylene-isoprane 

copolymers., ethylen-alky. .achate -polyrners, ethylene-alkyl 

rhethacry.^ copolymers, ethylene-vinyl acetate copolymers and 

copolymers of these with carbon monoxide, and ethylene-acryUc acrd 

• ' '"co^ynptnd ^m^^^^^^^^^ 
. ;. e th^ene^ ashexadiene 
dlcyclopentadiene. or ettrylidenenorbomene; also mixtures of. these 
copolymers with one another. e .g,pplypropylene7ethy1en^ 
copolymers. LDPE/ethylene-vinyl acetate copolymers. LDPE/ethylene, 
acrylic add copolymers. LLDPE/ethylene-vlnyl acetate 
■ : -Lm^ylene-acrylic sold copolymers, and altemabng-structure or 
. randorrvstruoture polyalkylene-oarbon monoxide copolymers, and 
mixtures of these with other polymers, e.g. with polyarmdes. 

[000106] The palymers preferably comprise hydrocarbon resins (e.g. CrC* " 
1 delusive of hydrogenated modifications hereof (e.g. tacklfier res.ns). 

and mixtures of polyalkylenes and starches. 



,1 
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„ T h e^ersp«co m p riSB po 1 vs t y re n e .PO M P^«. 
poly(alpha-methylstyrene). 

(000,08, The po*nera P™ °'^T Z£Z 

nwtt.yte.yrer.e v* dienes or with aoryfic denvabvas. .« <*^°~^ 

. -m-^io cKrr^ne-alkvl methacrylate, styrene- 
butadiene, styrene-acrylonrtnle, styrene-aiKyi meu 7 

• -hutadiene-alkytacrylateis^ 

bytediene-aiKyi <*w y^r.» . ^ ..... ... • - mi of,i^e with 

matete wh yd ll de,e^r^orM.«neW ^"^^ 
high impact sbength made from etyrene oopoiymers v*th another 

awL-pmpylan«llenB terpolymer; and bio* copolymers of atyrane. 

---^^.n^^-^^^M^^^f^—. 



[0001091 



^- .ah • 



The poiymara prrferably.eempdea graft copoiymara o< aiyrena or aipha- 
^eihytetyrena. a. fl ; ayrene on polybrtadiene, etyrene on 
poiybutadiene^yrene copolymer*, atyrene on polybutadrene- 

ro . l haoryiataonpoW.utad,a n e;a W enaandma.alcanhydndaon 

meina y K ; .... mateir anhydride or maleimide 

oolybutadlene; styrene. acrylonitnle, and maJeic anny ^ 

oXlybuted^ styrene and mateimide - l-W-^^^ 
Z eU- and. respecflvely. alKyl ^ " 
styrenaandacr^^ 

slyrena and acrylonitnle on potyalkyl abates or on polyalM 
me thacryiate S . stynane and acrylonMe on 

copolymers, and also mixture of these, e.g. those known as ABS 



^ «ahh; r^mnrlse halogen-containing polymers, e.g. 
rnnoi 10V The po ymers preferably comprise naiuy 

[OOOnm ihbh y . chlorinated and bronmnated 

polychloroprene. chlorinated rubber cnionnax 
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chtoroauHboated polyathy'ana, copolymers of atnylana 
etW one. ep.cNorohydnn homo- and copolymara. an, .npart^r 
powers of halogen-oontaWng vinyl compounds. 
*,oTde polyvinyls chlonda. polyvinyl fluortds. polyvmyildena 

—~ — - ^ rrrtr • 

«#» «tf cWondo-vlnyl acrfa*. and v1„y«d«,a cHonds-wyl 
acetate- 

... #• 

„ Tna.po,ym.rs prafa^y M '^T^^T ^ 

unsaturated acids or soma derivatives of these, for 

~ L^rmsmacty^^^ 

puiytncu . ne anD ther or with other 

copolymers of the monomers menboned wrth one _ 

~n arTvlonitrlle butadiene coporymers. 
iinsaturatsd monomers, e.g. acryipniuiiw . 

copolymers, acrylonltrtle-vinyl hahda copolymers, an 
mirhaorylate^u^diene terpotymera. 

,000112, ^ar^lymaraprafarablyoompdaapolyniaradanvadlrorn unsahrmUrf 
t0M>1 ^ «r sola and. respecuvely, M aoy, a-*^^* 
lor «*>. polyvinyl alcohol, polyvinyl acetate p*wtf 

pc^nyl benzoate, polyvinyl malaata. pofyvinyl 
^.polyaMn^^.orco^yineraof^asevvimo.^s. 

a 

rhnnntf The polymers preferably comprise homo- or copolymers of cyclic 
oxide, or copolymers of these with bisglycidyl ethers. 

• ■ 

mrnvmi These polymers preferably comprise polyacetels, such as 
[0001141 These poiyme p h l s wnicn contain comonomers, 

polyoxymethylene, and polypxymemyien* 
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e.g. ethylene oxide; polyacetals modified with thermoplastic 
polyurethanes. with'acrylates, or with MBS. 

[DOQ1 1 51 The polymers preferably comprise polyphenylene oxides or 

poiypUytone suffides. or a m^re of these wtm sty^ne poiymers or 

with polyamides, 

[0001161 The polymers preferably comprise polyurethanes derived, on the. one 
1 hand trim polymers, popsters, or po.ybu1ad.enes having 1en..nal 

hydroxy g^ps. and, on the other hand, from aliphatic or aromafc 
polyisocyanates. or e .sej>recur^rs_of^pol^th a nes. ^ 



•[600Tl71-™polymers preferably-^ 

- derived from diamines and dicarboxylic acids, and/or from 

aminocarboxylic acids, or from the corresponding lactams, for example 
nylon-4. ny.on-6 (Akuion K122, DSM; Zytel 7301. DuPont; Durefhan 

B29, Bayer). nylon-B.e (Zytel 101, ™™ D ^"™^Z Q 
' m/ Durethan AM, Bayen Oiiramid A3, BASF), -6,10. -6,9. -6,12,-4 6. 

-12,15, nytorv-H. and ny.on-12 (Griilamid L20, Ems Chemie). aromafc 
polyamldes based on m-xylene. diamine and adipio acid; ***** 
prepared from hexamethyienediamine and .SO- and/or terephthaLc acto 
and. where appropriate, an elastomer as modifier, e.g. poly-2.4,4- 
trimethylhexamethyteneterephthalamide or poly-n> 
phehyleneisophthalamide. Other suitable polymers are block 
copolymers of the abovementioned polyamides with po.yo.ef.ns. wrth 
olefin copolymers, with ionomers. or with chemically bonded or grafted 
elastomers; orwith polyethers. e.g. with polyethylene glycol. 

polypropylene glycol, or polytetramethylene glycol. EPDM- or ABS- 
modlfied polyamides or copolyamides are also suitable, as are 
polyamides condensed during processing polyamkto B V stems >" 
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[0001 1 8) The polymers preferably comprise polyureas. poryimWes, 

polyamldeimldes, poJyetherimides, polyesterimldes. polyhydantoins, or 

polyberramidazoles. 

■ 

[00O1 19] The polymers preferably comprise polyesters which derive from 

dicarboxylic acids and dialcohols and/or from hydroxycarboxylic acds, 

• • - - drfrom the corresponding lactones^for example polyethylene . , -, .. 

terephthalate, polybutylene terephthalate (Celanex 2500. Celanex 2002, 
Celanese; Ultradur. BASF), poly-1 ,4-dimethylolcyclohexane 
teiephth a iate. pplyhydrpj^er^afes, and also block polyethereaters 
which .derive from polyethers having hydroxyl end groups; said 

^ 0 iy^eTs-modffied:wtthT5oW 



[0001 20] The polymers preferably comprise polycarbonates or polyester 
. carbonates, o^ 
. ketones. 

• 'P00121T Tne?olVrne'rs preferably cbmpW^ deriveditpm 

aldehydes on the one hand and from phenols, urea, or melamlne on the 
other hand, for example phenol-formaldehyde resins, urea- 
fpfmaldehyde resins, or meiamine-formaldehyde resins; drying and non- 
drying alkyd resins are also suitable. 

[000122] The-polyrriers preferably comprise unsaturated polyester resins derived 
from copolyesters of saturated or unsaturated dicarboxylic acids with 
polyhydric alcohols, and also vinyi compounds as crosslinking agents, 
or else halogen-containing, flame-retardant modifications of these. 

> 

[0001231 The polymers preferably comprise.crosslinkable acrylic resins derived 
from substituted acrylic esters, e.g. from epoxyacrylates, from urethane 
acrylates, or from polyester acrylates. 
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10001241 The polymer preferably comprise alkyd resins, polyester res.ns. or 
1 ill which have been crosslinked by me.an.ne res.ns^by 

Z resins, by tsocyanates. by isocyanurates. by poly.socyanates, or 

by epoxy resins. 

-rw i are «n^rablv comprise crosslinked epoxy,reslns which . 

compounds, e.g. products of bisphenoi A dlglycidyl ethers or of 

bisphenol F-dialyPldyUthers. which are crosslinked 

conventional hardeners, e.g. anhydrides or amines, with or wrthout 



— ^:-^eD6lemto'rs: 



.— — — Al». I .JLL»Ui. — ' 



„ The polymers * — ~^^^S. 

abovementipned polymersi.e.g, PP/EPP^L — 

pvc/evaWc/abs.pvc/mbs.pc/abs.pbtp/abs.pc^sa. 

PC/PBT PVC/CPE. PVC/acryiates. POMrthermoplaetic PU. 

PPb/nylon^,6 and copolym^, PAMDPe.PA^P.PAyPPO. 
PBT/PC/ABS. and PBT/PET/PC 

• • • • « 

,0001271 The agglomerates feature improved flameretardahoy. particularly a 
1 Zrt Irflame time and iess flaming drops, and excellent mechanic., 

. ., - ^^^^ 

elasticity, impact strength, notched impact strength). 

t 

■ 

,000128] The invent flame re tamart composfflon l= p^bly used In • 
composed meteHe,, which e ra .hen ueedto produce po.ymer 

moldings. 
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thermoplastic polymers by. for ^ J a mbcer and tnen 

constituents in the form of powder and/or 

(e ., . ^^^^ & Pfleiderer, The me, is 

. .. -%^"Z!^Z* coded, and^atad^a ... 

components may also be Introduced separately Dy 
system, directly Into the compounding assembly. 

-u, ♦ a ^ the flame nstardant additives with finished 
rnnni m\ It is also possible to admix the Tiame 
t00° 1 3 °1 11 5 ai5 ° p ■ _ - _ ,..,..u.^^-^^,^ 0 r^xMd eT^ndH^pTOcess--the^ 



Purred fliers are formed of giass.lpra.erab.y >~* 
„ ^ eddKves ere — - ^Z^Z^ . 

hyaie^S* 1 thloaiPftW 1 **^' t^oxybenzyl 
Benzyl compounds. hydmxybenzylated talon^s. nydraxyoe zy 
a^matics. triazlne compounds. b 9 nzyl Phoephon^., 

. acy.^nophono.c. esfers - atonote , ester* 

h«rimwDhenvllpropionto acid with mono- or poiynyu 

h^mxyphonyDpmptonlc acid with mono- or poW 
• j 3 Mi-tort-butyl-Hiydroxyphenylaoadc aad wth mono- or polyhydno 
I^LtZ of o^^-dHed-outy^hyd^phenrtpropronte 
S ^ e* (vttemtn <* -c andorfdants. W absorber,, and 

^ . w^ers. W^^^T be^olc 
hydroxybenzophenonea. esters of unsuDst* 
adds; achates; n^e, compfexes of M**WKl. 1.3.3- 



ft I _ , 
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tetramethylbutyDphenoq, nickel salts of mono** esters • 
3 5-dl-tert-butylbenzylphosphonic acid, nickel complexes of ketoximes. 
nickel complexes of LphenyM-laaroy^hydroxypyrazoJe, where 
appropriate with additional ligands; sterically hindered amines, 
oxalates. 2-(2-hydroxyphenylH .3.o-tna*nes. lubricants colorants, 
nucleating agents, e.g. inoroanic substances, e.g. talc metah 

such as titanium dioxide or magnesium ^M^^.^^ 
~ ■ or 'sulfates of. preferably." alkaine ear* metals; organic compounds 

such as mono- or polycarboxyiic acids, or else their salts, e.g. 4-tert- 

butylbenzolc acid, adiplc add, dlphenylacetic acid, sodium succinate, or . 

sodium benzoate; polymeric compounds. e.g. ionic copolymers 

amonate.^ilicates.-phylloslttcates, ^.l^M^™ 

montmorillonite, hectbrite. saponite, 

precipltated/fumed/crystainne/amom^ silicas, glass fibers glass 
beads, asbestos, talc, kaolin, mica, barium sulfate, metal ox,des and 
metal hydroxides, oxides and/or hydroxides ofthe elements of-the 

i^onii 1 and mird main group of ^e Pefiodic Table of the Elements 

• (preferably aluminum and magnesium), carbon black, graphite, wood 
flour, and flours or fibers derived from other natural products, or 
syntheticfibers). or antistatic agents. EP-A-584 567 gives examples of 
. the additives which can be used. 



1000132] Determination of tendency toward dusting 

P00133] lOgofthematerial.tobestudiedarewelghedintoawashbp.ttle. 

Imogen is passed through the material for 20 min. the gas flow rate 
being 1 l/min. The amount of powder remaining after this is weighed, 
me proportion discharged is divided by the Initial weight and based on 

1 00%. 
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[000134] 



Determination of grain size distribution, using the Microtrac 



granutometer. v 



,0001351 The median particle-size (median grain size. <M «**»» dl = pB ™ on 

' ^ nl-S «* *° aid Of a Mlcrotrac ASVR/FRA geometer tan. 
Leeds and Northrup. The reflection or diffraction of a 
mj ,asu«d on passage through the ttpnbn. Forthle.^00 m of ... 
Snol 8 ; PUmpS fhrough *„ laaar too. a* Tne a* speorrnen (e.r, 
tZ la nlred In au—lly and the parade sfce MM. - 
determined, after 10 ntln. The evaluation unit on the equipment 
calculates the d» value and the dgo value. 



1 



^om-^ylrlhlilaeon- — ^ ^ a G p 20 pilot-" " 

[000137] 12 kgm of suspension are processed to gjve g 

p^scelefluidized-bed.systemfrom . 
discharge. 

• ..*•.,•■.• • • ■ ..... . , • . 

T*, spray solubon la Induced irao the fluldized bed using . — d 
^ Theflne spray-droplafa of the suspension deposa.ontt. the bed 
catena, and dry on Ks surface. The granules grow. Granules ere 



continuously discharged. 



. ■ • 



P00139] Prepared, prooeaalng. and tesdng o, flame-reterfent compounded 
materials and of plastics moldings 

1 

r0 00140l The flame ratardant components are mixed with the polymer granules 
[0001AUJ 1 ne uauio „^_ f _ rt : n a twin-screw extruder 

and optional* with additives, and " 
(Leistritz LSM 30/34) at temperatures of from 230 to 260 C (PBT). 
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260-C (PA6), or fmm 260 to 2SO-C (PA 66). Tbe Oomoganfced polymer 
stra nd (. drawn oft oodted In a «M and than granu.ated. 

^ w • « +k* moldlna compositions are processed in an 
rnnn-i/tn After adequate drying, the moping 

100014 1 7~.d,„ 8 machine m ***** ^^T^ 

ton, 240 to 270-C (PBT), 275'C (PA 6). or from 260 to 290 C (PA 66) 

■ 

• -♦oteH the % data below are always % by weight. 
[0D014Z1 Unless otherwise stated, the % aaia 

Parts by weight are abbreviated to "PW". 



dteparslon compowd <rf M PWrtah.mlnumpho^^. 0.1^ of - 

Spared and prooDssed to give a phosphoros^ontalrans flame 
r r " \. of oa% of aluminum phosphin 



. * • 



■ 

[0001451 Example2 granulation", a 

[0OO1461 in accordance with the generahnstructon for spray g _ 

dispersion composed of 24.75 PW of aluminum phosphinate 0.25 PW 

of polyvinyl «icoho|,2 ^^SSSS^^^^^^^. 

^ • ^^SanTpn^d to give a phosphorus-contam.ng flame 
retardant agglomerate composed of 99% of aluminum phosphinate and 
1 % of polyvinyl alcohol (table 1 ). 

■ 

[0001471 Examples _ granulation", a 

r 0 00148l In accordance with the general .osteons for spray g 

[uuui wj aluminum phosphinate, 

dispersion was prepared from 12.44 PW ot a. 

, n 125 PW of polyvinyl alcohol. 2 PW of 

12.44 PW of urea cyanurate, o.izo rw wi ^ * 



45 



PAGE 49/80 ' RCVD AT J/24/2005 2:25:43 PM [Eastern Daylight Time] * SVR:USPT0-EFXRF-1/7 • DNiS:8729306 * CSID:704 331 7707 * DURATION (mm-ss):22-04 



MAY-24-2005-TUE 02:55 PM CLAPJANT CORP LEGAL PAX No. 704 331 7707 P. 050/080 



34 



surfactant, and about 73 PW of water, and processed to give a 

49.75% of aluminum phosphmiate, 49.75 /□ of urea uy 
of polyvinyl alcohol (table 1 V 



" ~ " " lW JZ^; composed of 16.6 PW of aluminum phosphate, 8,2 PW 

Trie cyanurate, 0.25 PW of polyvinyl alcobol. 2 PW of ^propane* 
^ PvTof w^erwas prepared and P— * ^^T^ 
, containing flame retardant agglomerate composed o 6^ of 

^^^^ 



I 
I 

ft 

I 

1 

3 



-ft 

4 

■ ..v 



polyvinyl atc5hoT (table 1).- 



tOOOt^l] E^mple.5 ,, . •• ;; T^. £ ;. spray granulation^; a 

. ^a pLphoru^ntalnlng flame retardant agglomerate composed of 
4;3% of aiumlnVm phosphinate, 32^of melamine oyanurate and 1 * 

» . * 

r 9 it X 



i ■ of polyvinyl alcohol (table 1). 



-i * * 

H . .... «..••* *T ■•...«*••. j -* , • ■:.->*'.'■• * ' VI 



.•,<..,••*<:• *ikj-* . • ■:.->*'.••■ I VI , . . .1 

. .... . * .-. •> . ■». . . -..».••. •v""'" / ' *'* '- •■*«' : •' '•" ■ ' •' • - • ■' •••••• -• • •, • 

{0001531 Example 6 ^.rf^far-aoraygranulatton-. a 

10001641 In accoraance with the general instmctlon for spray 9 

P d,spe*ion composed ri 6.7 PW of ..urrtnura phosph^e, ^3 PW of 

Jamin. pdyphosphate. 0.06 PW of polyvinyl alooho.. 1 PW o 
topropancTand B9 PW of water was prepared and processed to give a 
phoUorus^intng ftama rataraant aggtomera* composed of 
06 7 % of MM Phosphinate, 32.8% o, metamina cyanurate and 



0.5% of polyvinyl alcohol (table 1). 
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[000155] Example 7 instruction for "spray granulation", a 

[000156] In accrue* J^J^ phosphinate, 3.3 PW of 

version composed £6.7 PW ^ 5 PW of 

gamine ^waterwas prepared and processed to 

isopropanol. and about 85 r fetardant ag g, 0 merate composed of 

66.7% of aluminum phosphinate, 32.8 h ot me 
0.5% of polyvinyl alcohol (fable 1). 



melamlne poVph°=P hale ' °- os Fw and processed to give a 



[000158] Exampto9 in ^c«onfor-spraygranuU«lon-. a 

P00160, >n accedence ^J^- a|unlInuro pWWnato. 3.3 PW * 
disperse compowd I of «. PW ^ ^ ^ pw rf 

aluminum phosphinate, 32.8 h oi mei 
polyvinyl alcohol (table 1). . 

. [000161] Example 10 inStaiction for "spray granulation" . a 

[000162V '-^ da ^^ h s ^; e wof alum inum phosphinate, 1 PW of 
dispersion composed of 9 kw °> 

* 
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^ ^ a 05 PW of polyvinyl alcohol. 5 PW of 
melamine polyphosphate, 0-05 PW t P Y cessed to g-ve a 

~i an ri 85 PW of water was prepared anop 
isopropanol, ana b=> rw ui . composed of 

-est ssr . - 

89.6% of aluminum phosphinate. ™ /° 
0.5% of polyvinyl a><=° ho1 ( teb,e 1 

♦ 

,. . ...... ..v.^lu***^ -.'>^ — f *s»— 

[0001631 Example 11 ^^.dton for'spray granulation", a 

>n • * B.9 PW o, 

h , ^ pw of peiwioyi *** 5 pw «* 

^. rria phosphate and 0.6% 



9 f aluminum phosphinate. 89.5 /o or m 
•S^dHWnyi ateohol-Ctable 1}. 

[000-16^^^1^ 

' ' ^^^^ pw of poly^nyl alcohol. 5 PW of 

diamine polyphosphate. 02_ . proCfS s ed to give a 

. isopropanol, and75 PW of ^"^^ . merate composed of 
1 phosphon^contalnlnfl flame polyphosphate 

art d1% of polyvinyl alcohol (table 1). 



t 000l671 Example 13 instruc tion for "spray granulation", a 

l00 0168] in accordance with the general phospn -, nate , 16.3 PW of 

dispersion of polyvinyl alcohol. 5 PW of 

melamine polyphosphate. 0.5 PW prOC essed to give a 

i or,rt A5 PW of water was preparea a»"H 
isopropanol. and 45 PW ot aqglome rate composed of 

phosphorus-containing flame retardant aggiom 
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66.3% of aluminum phosphinate, 32.7% 
of polyvinyl alcohol (table 1). 



of melamine cyanurate and 1% 



t 000169l Example^ ^^on for - s pray granulation", a 

t 000170] in accordance wrth phosphi nate. 6.4 PW of 

. . dispersl0 n c^mposed^ 1 ^^ f .^^.^ oxide ,- 0 .n PW of- . .. , 

D olw1nylalcohol,5PWofisopropanol > and75PWo 
polyvinyl p hoS phorus-contam.ng flame 

prepared and processed to g _ P phosphinate, 
ratardant agglomerate closed ,* 637% ^ ^ 

... ^ . . — » — ■ lw ■ • 



polyvinyl alcohol (table 1). 



» 

t. 

I 

• > 

•ft 

I 

\ \ 

v T 

.S':J 



[0Ci0i7ir;.E^tnp^S- _ lnstructi onfor- S pray granulation', a 

• ^721 6.3 P*V of. 

/--•fa^-«BHcWOT'W oNsopropanol, .and^»V£PT SL^fe ■ .. 
««d and processed to give a phosphoms-contamm gflame 

....... v-.o- . u*cr,wa+*i 4% of zincoxide, ana i /oot 

31 ;7%.of melamine polyphosphate, 4 /b ot p< 

... - -.p6ryvinyl alcohol(tabla1)v. .. .- • . - — • -■■■■>- ■-■■ 

, • . . • .. , . . ... 

10001731 Example 1 6 . „ 5pray gmnulaHon ., . 

10001741 C^^-^^T- - 

polyvinyl alcohol, 5 PW of Isopropanol. and 75 PW o 
L^red and processed to give a phosphorus-containmg flame 
prepared ana pro a , um inum phosphinate. 

retardant agglomerate composed of 62,7 h 
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. 31 .4% of mM*- phosphate, 3.9% of *nc oxWe. and 2% of 
polyvinyl alcohol (table 1). 

[0001751 ^>'* 17 h , instrucKon for "spray granulation", a 
[0001761 in aocordance the MB-» phos phinate, 5.8 PW of 
dispersion composad^fl 1^5 PW & pw ^ 

7! t Glomerate composed of 57.6% of aluminum phosphinate, 
retardant agglomerate comp ^ q% Qf 

^A%j*jBM*nte^^^^^ g^ 



polyvinyl ateohol(table 1). 



« - 



5 



P00177] Example 1B UT ^ on ^'smYS^^, ^ 

Breton ^'^^ ^^^ d*de. OJt PW of • • 

, i ^ir^hni ^ PW of isbpropanol, and 7t> rvv ui ™» 
preparea ana mi aluminum phosphinate, 4% 

« c0 / ~* vinr nyide and 0.5% of polyvinyl 
erf melamme polyphosphate. 0.5 /o of zinc ox. , . 



alcohol (table 1). 



'I (0001791 Example 19 . t „ . ,-tionfor "soray granulation", a 

■« * s ' >Brs ' 0n COmP ° SBd . n, -« -H.-tad ano °»de, 0.1 PW of 



aspersion ^ D>ddei 0 .1 PW of 

melamine polyphosphate, 0.1 PW 

polyvinyl alcohol. 5 ^^^Z^ - 
prepared and processed to grve . phosp hinate , 95% 

retardant agglomerate composed of 4% of aluminum p 



• t ■ mm ■ 
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. ofr— poVpnospfra*. 0.5% ofzinc *». end 0.5% o, P*«« 
aloohol (table 1). 

[OD01 811 Example 20 granulation", a 

r 0 ODl82] in accordance withtte general mstrucfon for pw rf 

1 dlspersfcncomposedofiOPWofa^^ 

polyvinyl alcohol, 5 PW of isopropanol. and 75 

^ *rx nivfft a nhoSDhorus-containing name 

prew red and processed » a phoeP ^ ^ 

egglomerafe composed* 49*/ ^ ^ ^ 

24 o_»f_»f melamine_ po^^^ ^2_ i=z 



pplyvinyi alcohol (table 1). 



dispersjpn,co.mR. ... ^ ^. d.1 PW of polyvinyl 

- w«rt 7*5 "PW dfwat€srWas prepared ana 

(tabled)- 



[000185] Example22 -n , r H™> for -sprey granulation-re 

,000186) In accordance v*h the general mswebon « «W» 
! dlswrate n composed of 13.2 PW of a,un,num « 

phospnafe. 0.2 PW of polyvmy.pyrrol.don- 5 PW of 
Uopropanol. and 75 PW of water was prepared and 0 
Zaonorus—ag fame retard.* agglomerate competed o « * 
of aluminum phosphate, 33% of melange pofyphospfrate and 1 A 
polyvinylpyrrolidone (table 1). 
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10001871 Example 23 granu la,ion-. a 

0»1«t k»M *»T 7 a , uminurn phosp hlna,e, 6.6 PW of 
dispersion composed oT io-<£ rw u. <* u 

mLk. polyphosphate. 0.2 PW of po^ynolldone. 5 PW of 

0, 'aimlnum phospHnate. 33% of metomne pymphoephate 
polyvinylpyrrolidone (table 1>. 



.lOO0n88l-Btemple^4.-!PBEa!laS!l 



T^fol^ 



[0001911- Ex.mple^rcomparison •• _ • V on a melt 
[000192] ^*Wi&**J*W*^. £}USt,ng ^ 

;. . 



* ■ ■ t 



[06bW E^W^dompanson • * - ^ deterTn ined on a melt 

[0001 941 Bulk density and tendency toward dusfng are de errrnn 
igglpm^te phosphlnate of the prior art (table 2). 



% 

I 



5 

ft 



,,. • Tpoot961^ample^ compar^pn. _ ^ . ^ — — — ^ on a 
[000196] Bulk density and tendency toward dushng are oeterm, 
compactate of the prior art (table 2). 

- — "e a-— on a ro» 
compactate of the prior art (table 2). 

[000199] Example 29 



■ * • 
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inventive aaglomerate from example 1 (table 2). "me 

L»n 9 JL*» compel *w On ^^^^ 

,he b„.K density is to. (and *e amount at binder . smatter 
comparison with examples 25 and 26). 

comparison with examples 25 and 26). 



inveneveagalomeratefrom example 14 (table*). . . 

,, ......dusiing^^ ... 

while thebaic la. low(ahd the amount of bmder »s smaller 

rompanson with examples 25 and 26). • 

[000205] example 32 ■ determined on the 

JP0Q2DQ 

■■ inventive agglomerate from exampieiS C^^TO^U 

dusting achieved is comparably low (in re u,onlo examples 25-28), . 
S bu,K density is low (and the amount of binder is smaller m 
comparison with examples 25 and 26). 

[000207] Example 33 determined on the 

,000206, BulKdenal^ and tendency to^duabn^a da d 

inventive agalomerate from example 21 (table 2). TO y 
dus«ng echieved is oomperably tow (in relation to examples 25-28). 
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*M. M bulk density Is tow Cand •» amount of binder is smaller In 
compartson with examples 25 and 26). 

t000209] Example 34 ^ 0 f 

ft. molding composes are processed in en ,„ 1 e<*on-.no,d,ng 
machine id give polymer mokJInge. 



..IQMM. ^mple 35 ^bctureof 49% by.welgbt of .. 

mncffitZI Following the generalinstructlons, a mixture o 

" po butjene terephthalate No. 2, 20% by weight of agglomera* *om 

examples, ivy extruder to give a polymer 

fibers No. 11s ..compounded m a twin-screw extru * 
" ... .v,„ ^oirtina compositions are 



* a • » V 



fibers No. 1 is compounuwu ... = « monsare 

„ nroidlng OTtfta ^^^^^^Smi. 

processed In an InleeSolMtoWinB machinate give p. y 



• • If ■ 
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i 



[0002131 Example 36 weight of 

polybutyleneterephthalate No. 2 20* *w 9 ^ 
example 12. and 1% by weight of carbod.-m.de. 
Q . aS s fibers No. 1 is compounded in a^in-screw extruder to g,ve . 
glass tioers mokJlng ^p^ons 

polymer molding composition. Alter ory.n 9 , . . 

' - , accessed Ujtatt**^ MftKSe! 1 po.yrr.er .. 
moldings. 



[000215] Example 37 ^ iet5ons a mbdU re of 50% by weight of nylon- 
"l^No". 1 , 20% by weight tf^ornerirte ffonTexamprer ^ 



6.6 No. 1. 20% by wo«m o. ~ . extruder to 

g ,va a polymer motdiog compositor. After dm »» ~ 

processed*** I**-***, mm** «P «~ 

. polymer moldings.- . 



„ jl,. t , ....... #•>-«.. »/«*'*•• •*•*.»••• ».*.».*•-•■«■■« • •*•«•••••.: 

" * a • 



IP0021T1 ; S^ S deneral instructions, a mixture. of 50% & 3*0* \jj!£*£ 
[0002181 Followinglhe genera msirucH . . 1 5 d 30 o /o DV 

6 6 No 1 20% by weight of agglomerate from example 

* Wnils compounded In atwirvscrew extruderto 
weiaht of giass fibers No. 1 is compuui iy 
weignxoiu After drying, the molding 

nive a Dolymer molding composition. Alter oryiny, 

giveapoiym » .niecBon-molding machine-to sive 
. .. dompositions,are processed, in an ffleaion^^ 

■ . • • • . ■•..'.'•»*'**' 

. . • ■ . • . *.. \ »._■.•• • ■ ■ ■ • • 

polymer moldings. 

♦ 

[0002191 Example 39 weight of nylon- 

[0002201 Following the general Instructs, a mixture of WAY 0 

r 6 No 1 20% by weight of agglomerate from example zi , an y 
IZiZL No- 1 ^ ,n a ^™dnrder to 

Za po^ar m o,dm 9 oomposKon. ™**"» 
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co^posKoes era » - madhi " e to *" 

■ 

polymer moldings. 

[000221) Example 40 mMu lof 50% by weight of nylon- 

10002221 Fencing the general MM * , 0 _ aI)d 30% by 

2 ,0% by weight of agglomerate from example • 
6.6 No. 2. 20 oy ^ ^h^m-screw extruder to 

polymer moldings. 



I ... 



t; 



1.-1 

/. 
. V 



'A 



« ■ "--- - I i — - 

J 00 ? 2231 . .. ExamPle4 l , nAn6raH nstructlon S .-e 11*^^.^.^.?.!^ 

[000224) Following ^ ^^^.^ from example ,1 . and 30% by 
6.6 Mo. 2. 20% by we,ght of a ^ e ™ twin-screw extruder to 

we,gmo 9 Hirt „ After drying, the molding 

dive a polymer molding composition. After drying, 

9 ' are processed in an injection-molding machine to give 

* ■ - * 

polymer moldings. 

. . _ . . . 

1000225] Example 42 mhrtU re of 50% by weight of nylon- 

0O0226] Following the general instructs a m^^V - 
e e No 2 20% by weight of agglomerate from example no, 

6,6 No.2,20/0 y nded in afwln-screw extruderto 

weight of glassfibers No,i » «^» _ ^ , .. 

aive a polymer molding composition. After drying, 

give d ;„i 0 rtiorvmolding machine to give 

compositions are processed in an injection mo.a a 

■ 

polymer moldings. 

[000227] Example 43 mh rture of 50% by weight of nylon- 

[00 0228] Following the genera, instructions, a J & and 30% ^ 

r r Mo 2 20% by weight of agglomerate from example 
^of glasalra I. 1 * compound In a—raw exfruderto 

» • 
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compositions are processed in an injeciu 



polymer moldings. 



[0002291 Example 44 of 50% by weight of nylon- 

^0230, F o»owin 8 ft. 3 onerot • »*- e 20 and 30% »y 

compositions are processed in a" j 



0002311 Example 45 " . . ' ^ of 50 % by weight of nylon- 

l00 0232] Following the general ^^J^ ^ e < 2 , and 30% by 
e K . «, 9n p /n bv weight of agg pmsrate from examni . 
6 No. 1, 20 /o by w*g in a ^rvscrew extruder to 

~ . . give • 

impositions aiB prooes>ed m an ejection iq . 

■ 



polymer rrvoldings. 



1 



J 

tn 

'A 



compositions are processed in an inject 



polymer moldings. 



.» 

i. 



* 

[0002351 Example 47 Q f 50% by weight of nylon- 

6 No. 1 . 20% by weight of agfllomerate from examp. 
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polymer moldings. 



[0002371. Exampte.48 a mutiure of 50% by weight ot nylon- .. . 

[0002381.. !*«»*•»•*» Antony,. B ^£ n b;^3bSby 

B No. 2. 20% by we** * «■■">— ^ 
^ of ^ ^ No. 1 is ^ 

._ , -i ^j*^ ^^^^^^^^ " 



: 

f****"^"^"^^^^*»*t- > — m li m n — — *«■»- • a r«i *«> « • » • 



polymer moldings. 



[000239] Example 49 mhd uie of 50% by weight of nylon- 

000240] Following the generel instructs, a ^ and 30% by 



- " ^ inn composition. After drying. m« n~~»* 
give a. p^ymer molding ^-^.^6nme to give 

cofnp'osltions are-processed in an mjecuo ,> . 

polymer moldings. 



» 
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I 



3 

#3. 



* « 

■41 

A": 
•t 

. » 

» 



[0002411 Example 50 fa weight of nytorv 

0002421 R**0 Q— and 30% 6 y we l9 ht 

„ „ Mft 9 is compounded in a twin-screw 
of glass fibers No. 2 ,s comp compositions 

polymer molding compost After *V»» 
are processed in an Injection-molding mach.ne to g. P 

... moldings. -v-.- - -v- •- 



» • . - 



[000243] Chemicals used 

Aluminum phosphate 1 
J Mela mlne cyanurate 



Exolft OP 1230, ciariant GmbH 
MelapurMC, DSM Melapur 



' Melamlne 
Cyanufic'actS" 
(diamine polyphosphate 
• 1 Meiamme phosphate 
Melamine pyrophosphate 

Polyvinyl alcohol 

Polyvinylpyrrolidone 

Acetone 
Isopropanol 
... Surfactant 



* 

Oherhle-Lte 



>■*.'• • 



Melapur 200/70. Ciba^DSM ^Mefapur" 

Me,apur 

Budlt 311, Budenheim. 
Bayer AG 

^^^GHrjlntGrnbH 
. uuviskol K30, BASF 
. Shell. Chemicals 
Brenntag 

Genapol 2822, Clariant 



Surfactant 'V'^ft OplWl"^^!* .. 

Aluminumphosphinate 2 (comp) ExplK OP 1 311 , 

Po^iene te^alate No. 1 0*« »■ ~ 

Ny»orv6. B No-1 DuretnanA3 0,BASF 

Nylon-6.6 No. 2 Zyte l 7301 . DuPont 

N ylon-6No.1 Durethan B 29, BASF 
Nylon-6 No. 2 ^ ^ £m9 chemie 

Nylon-12 



i 
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Carbodfimlde 
Glass fibers No. 1 

Glass fibers No. 2 



Stabaxol KE 9193, Rheln Chemie 
Vetrotex EC 10 9S3, 4.5mm, Saint 
Gobain 

Chop Vantage 3540, PPG 



* » 



* ■ * 



* « ■ if ■ 



• — - » * - 



* * » > * 



M - . ♦ 



* • * 



'v. 



Vv 
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Patent claims 

2003DE131 



1 . A phosphorus-containing flame retardant agglomerate, comprising 
a) from 99.99 to 80% by weight of aggregates and/or primary particles 
composed of a phosphinic salt of the formula (I) and/or composed of a 
dlphosphinic salt of the formula (II). and/or composed of polymers of these, 

1 ' 



O 

II 



M 



m 



CD 



m 



* * * 



• I ■ * ■ ♦ 



Mm 
x 



on 



where 

R 1 .R 2 are identical or different and ar^ d-Ccralkyt. "near or branched, 
and/or aryl; 

R 3 is d-Citralkylene, linear or branched. Ce-do-arylene. .alkylarylene or 
' -arylalkylene; 

M is Mg. Ca. Al. Sb. Sn. Ob, Tl, Fe, Zr. Ce. Bi. Sr. Mn. Li, Na. K and/or a 

protonated nitrogen base; 
m isfrom1to4;nisfTOm1to4;xisfrom1to4and 

b)from 0.01 fo 20% by weight of auxiliaries which comprise polymers or 
copolymer based on vlnylpyrrolidorie. vinyl acetate, or vinylcaprolactam. or a 
mixture thereof, and/or comprise polymers or copolymers based on epoxides, 
urethanes, achates, esters, amides, stearates. olefins, cellulose derivatives, 
or a mixture thereof. 



* i ■ ■ ■ 
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— w - * # 



0*t* fwm^wm - ✓ ■ JVM. 



2. The phosphorus-containing flame retardant agglomerates as 
claimed in claim 1 , which comprise 

a) from 99.99 to 80% by weight of aggregates and/or primary particles .. 
composed of a phosphinic salt of the formula (I) and/or composed of a 
diphosphinic salt of the formula (II), and/or composed of polymers of these, 
and composed of at least one synergist, and \ 

b) from 0.01 to 20% by weight of auxiliaries. 

3. The phosphorus-containing flame retardant agglomerate as claimed 
In claim 1 or 2, wherein component a) comprises 

ftpm^Ojgea g% weights p hnsohinic salt of-the formula (I) and/or . - 



1 • •* 



diphosphinic salt of the formula (II), and/or polymers of these, and 
from 0.1 to 70% by weight of at least one synergist 

4. The phosphorus-containing flame retardant agglomerate as claimed 
in one or more of claims 1 to 3^' wherein component a) comprises 
fr6'm:50to99% tS^^^!^^^ an^or t|tenlum «nd/or 
ifinlurtf kfiti/bf rmn Salt brphosphini^acid of theformula (l). and/oTof 
diptosphinic ackiof fhefp^ 

from 1 to 50% by weight of at least one synergist from the group of the salts of 
phosphoric acid and their condensates and/or of the salts of cyanuric acid 
with melamine and rts condensates and7pr hydrolysis products. 



t 



5. The phosphorus-containing flame retardant agglomerate as claimed 
in claim 4, wherein component a) also comprises 

from 1 to-50% by weight of at least one synergist from the group of the zinc 
compounds. 



*• * * M * » — 
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6. The phosphorus-containing flame retardant agglomerate as claimed in 
one or more of claims 1 to 4, wherein the synergist comprises a compound of 
nitrogen, of phosphorus, or of phosphorus and nitrogen. 

7. The phosphorus-containing flame retardant agglomerate as claimed in 
one or more of claims 1 to 6, wherein the synergist comprises nitrogen 
compounds of the formulae (III) to (Vlll). or a mixture thereof 




(IV) 



o 



\ h' 

i 

11 =>10 



R9 



h • » • • • « 



R 12 R 11 R no 



(V) 



■ 



• < 



,9 



10 



\ 



/ 



12 



(VI) 



N 



•* ■ • 



N 




(VH) 



6 



m 



■ \ ii / 

12 R 



10 



11 



HO' 



OH 

I 



OH 



(Vlll) 



where 

R 5 to R 7 are hydrogen, d-Cs-alkyl. C s -C 16 -cycloalkyl or -alkylcycloalkyl. 
where appropriate substituted with a hydroxy function or with a C1-C4- 
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m* i« * tt ** 



• « * • II 



hydroxyalkyl function, Ca-Ce-alkenyl, d-Ce-alkoxy, -acyl, -acyloxy. Ce-Cia-aryl 
or -arylalkyl. -OR 8 , and 

-N(R 8 )R fl . either. N-alicyclic or N-aromatic, . 

R 8 is hydrogen, CrCs-alkyl. Cs-C^cloalkyl or -alkylcycloalkyl. where 
. appropriate substituted with a hydroxy function or with a C,-C 4 -hydroxyalkyl 
function, QrCB-alkeny), C-Cs-alkoxy. -acyl. -acyloxy, or Cs-dz-aryl or- 

• • * * 

* « 

arylalkyl, 

R 8 -to R" are groups identical with R B or else -O-R 8 , 

m and n, independently of one another, are 1 . 2, 3, or 4, and 

X is acids which can form adducts with triazine compounds (111 ). 



I The phosphorus-containing flame retardant agglomerate as claimed in 
one or more of dafrns fto 3, wherein the synergist comprises a synthetic - 
Inorganic domppund and/or a-minera» product • 

9, .. Tte pho/^^pnj^o^g ten* reterdam .^rnerate a£ claimed in 
claim 8, wherdinthe. syrieiglst composes oxygen ,pomppu^dfpf.sj|con. 

comp^iriaqpeslum ^^^J^^W^i®^^ ° f ' 

the second main aroup of the Periodic Table, compnses red phosphorus. 

comprises compounds of zinc or of aluminum', comprises antimony, or 
comprises other compounds. 

1 o. The phosphorus-containing flame retardant agglomerate as claimed in 
claim 5, wherein the zinc compounds comprise zinc oxide, zinc hydroxide, 
zinc oxide hydrate, anhydrous zinc carbonate, basic zinc carbonate, zinc 
hydroxide carbonate, basic zinc carbonate hydrate, (basic) zinc silicate, zinc 
hexafluorosllicate, zinc stannate. zinc magnesium aluminum hydroxide 
carbonate, zinc hexafluorosilicate hexa.hydrate, zinc salts of the oxo acids of 
the third main group, e.g. zinc borate, zinc salts of the oxo acids of the fifth 
main group, e.g. zinc phosphate, zinc pyrophosphate, zinc salts of the oxo 
acids of the transition metals, e.g. zinc chromate(VI) hydroxide (zinc yellow). 
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zinc chromite, zinc molybdate, zinc permanganate, zinc molybdate 
magnesium silicate. 

11. The phosphorus-containing flame retardant agglomerate as claimed in 
one or more of claims 1 to 1 0, wherein the melting or softening point of the 
auxiliary is from 40 to 35CTC. preferably from 60 to 300°C 

12. The phosphorus-containing flame retardant agglomerate as claimed in 
one or more of claims 1 to 1 1 , wherein the auxiliary used comprises polyvinyl 
alcohol, polyvinyl butyral (PVB), polyvinylcaprolactam. hydroxyethylcelluiose. 
.rtydrpxyproRylcellulose. and/or sodium carfaoxymethylcellulose. \ 



...*<•«*.. - 



13. The phosphomsK»ntaining flame retardant agglomerate as claimed in 
one or mo^of Bairns I't6^r.wf^i9lf^^^r^e^6:tom 0V1 to 3000 
um, preferably from 1 00 to 3000Vjjm, and "particulaHy preferably from 200 to 
2000 pm ( .or : .wh9se.-bu1K density/is frpm BO.b^ ISfjO g/1, pfefe.rably from 80 to 
800. g/l/particuiarty.preferably from,20.0.to 500 ^li'and.yeFy.partlcularly 

^e^ftrnWoo to 4pb g]l, ^^^EIsS^fc^^SN? 
phosphinate .aggregates ofjwp^^J$F&^ 0.1 to 500 pm, 

preferably from 1 to 1 00 pm,' or wherein trie rrjdlan particle diameter of the 
phosphinate primary particles or synergist primary particles used is from 0.1 
to 50 pm, preferably from 1 to 1 0 p'm. 

» 

14. A process for preparing phosphorus-containing flame retardant 
agglomerates as claimed in one or more of claims 1 to 13, which comprises 
agglomerating aggregates and/or primary particles composed of a phosphinic 
salt of the formula (I) and/or composed of a diphosphinic salt of the formula 
(II), and/or composed of polymers of these, and, where appropriate, 
composed of at least one synergist, in the presence of an auxiliary in a mixer, 
or a fluidized bed, or via spray drying. 
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1 5 The process as claimed in claim 1 4. wherein aggregates and/or 
primary particles composed of a phosphlnic salt of the formula (I). and/or 
composed of a diphosphlnic salt of the formula (II). and/or composed of 
polymers of these, and, where appropriate, composed of at least one 
synergist, and also of the auxiliary, are dispersed in a solvent, fed to the 
fluidized bed, dried, and granulated, the agglomerates then being isolated, 
and the product having-the specified grain size separated- 

1 6 The process as claimed in claim 14, wherein aggregates and/or 
primary particles composed of a phosphlnic salt of the formula (I).-and/or 
composed of a diohosphin ic salt of the formula (ll), and/or composed of 

■ ■■ _ r lAiaef r*n£* 



• • ■ • 



polymers of these, and, where appropriate, composed of at least one 
synergist, are fed, together with the ^ auxiliary, to the fluidized bed. and a 
solvent' is metered™, the material-then being-granulated, and the 
agglomerates then being Isolated, andihe product having-the specified grain 
size separated. . .. 

1.7. . m 

product-having g^ateMhan-spectfied or smaller-than-speoified gra.n size Is 
returned. • 

IB. The process as claimed in one or more of claimsl4 to17. wherein the 
solvent comprises water, alcohols, glycols, aromatics, allphatics. 
cycloaliphatics, ethers, glycol ethers, Ketones, esters, chlorinated 
hydrocarbons and aromatics, or a mixture thereof. 

19 The process as claimed in one or more of claims 14 to 1 S. wherein the 
agglomeration takes place in one or more stages at a pressure of from 10 to 
. 100 000 000 Pa. for a period of from 0.01 to 1000 h, and at a temperature of 
from -20 to +500°C. preferably from 50 to 350° C. 
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20. A flame-retardant polymer molding composition, which comprises 
from 1 to 50% by weight of phosphorus-containing flame retardant 
agglomerates as claimed In any of claims 1 to 13, 

from 1 to 99% by weight of thernioplastic polymer or a mixture of the same, 
from 0 to 60% by weight of additives, 
from 0 to 60% by wslght of filler. 



21 . The flame-retardant polymer molding composition as claimed in claim 
20, wherein the themioplastic polymer comprises HI (high-impact) 
polystyrene, polyphenylene ether, polyamldes. polyesters, polycarbonates, 
and.blende orpolyblends of the type. represented by ABS (acrylonitrile- 



butadiene-styrene) or PC/ABS (polycarbonate/acrylonitrile-Outaaiene- 

* * 

styrene). 



22; A polyrneric molding, film, filament, or flber comprising phosphorus- 
contalning f|ame .^rdant ^merates as calmed in at least one of claims 1 

... m9 . • V • . 1 * 

23, A flarne-retardant ; coating comprising 

from 1 to 50% by weight of phosphorus flame retardant 

agglomerates as claimed in any of claims 1 to 1 3, 
-from 0 to 60% by weight of ammonium polyphosphate, 

from P to.60% by .weight of addHjves.and aurilaries. 
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The invention relates to phosphorus^ontaining flame retardant agglomerates 
comprising 

a) from 99.99 to 80% by weight of aggregates and/or primary particles 
composed of a phosphinic salt of the formula (I) and/or composed of a 
diphosphinic salt of the -formula (II). and/or composed of .polymers of these. 
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where 



' # .R 2 are identical or different and are d-Ce-alkyl, linear or branched, 



and/or - 



R 3 



M 



m 



is d-io-alkylene, linear or branched, CerCio-arylene, -alkylarylene or 
-aryjalkytene; 

is Mg. Ca. Al, Sb, Sn, Ge. Tl. Fe. Zr. Ce. Bl. Sr, Mn, Li, Na. K and/or a 
protonated nitrogen base; 

is -from i to 4; n is -from i to 4; x is fromi to4and 
b) from 0.01 to 20% by weight of auxiliaries. 

The invention likewise relates to a process for the production of these 
phosphorus-containing flame retardant agglomerates, and also to polymeric 
compositions and moldings which comprise these phosphorus-containing 
flame retardant agglomerates. 
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